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READY TO USE, AND THE PRODUCTS SO OBTAINED 
(57) Abstract 

ITus invention relates to a process for the production of lyophilized foodstuffs in solid form and based P^f ^^f^^^^ 
foodstuffs such as in particular yrghurt, milk, fruit and so on, said process compnsmg the steps of : a) mixing m^^^^^^ 
homogenizing said ingredients or distributing the same uniformly throughout the mixture, possibly with pasteunzation , bl) d*ap. 
pK™^^^^^ in steps a) and b) until reaching a percentage between 3 and 90 % of the mmal volume of the 

Sien^^^^^^^ between 10 and 30 %, and b2) cooling said mixture with continuous mixmg simultaneously or successive. 

ty'u^S between -5^C and -iVc, preferably between -5;C and -9;C; -^^f^^^lf'"^^^'^^^^ 

st^ps b or bl) and b2) into the desired shape, preferably by extrusion; d) deep-freezmg the produa obtamed m step c), a a tern- 
perature b^^^^^ and -60^0, and preferably between -30°C and -lO^'C; c) lyophilizing the product employmg lyophii™ 
oframeter^^^^^^^ to the type and sizes of the product to be processed, until reaching a residual moisture between 0 and 10 %, 
an?S^^^^^^^^ % (determined b? the Karl Fisher method) ; the invention also relating to the products obtamed by 

the process mentioned above. 
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A PROCESS FOR PREPARING LY0PHILI2ED FOODSTUFFS 

IN THE SOLID STATE AND HAVING PREFERABLY PREDE-» 
TERMINED GEOMETRICAL SHAPES, OF EIGK NUTRITIONAL 
VALUE AND READY TO USE, AND THE PRODUCTS SO OB- 
5 TAINED 



This invention relates to a process allowing lyophi- 
lized foodstuffs to be produced having preferably prede- 
termined geometrical shapes and ready to use, as well as 
of high nutritional value, and to the products so ob- 
10 tained^ 

More particularly, this invention relates to a prep- 
aration procedure whose steps allow lyophilized products 
to be obtained having predetermined geometrical shape 
like those claimed herein, 
15 Moreover, this invention relates to products of the 

type mentioned above which, though in the solid form and 
ready to be eaten, and accordingly having all advanta-* 
geous features of such conformations, keep substantially 
^ unaltered the original nutritional features of the in- 
20 gradients employed in the formulation itself. 

The use of snacks ready to eat is very widespread 
because of the remarkable advantages in their commercial 
distribution and in eating the same« 

Particular reference is made here to their easy 
25 stockage and storage, as well as to the practical advan- 

tages on the user's part in transporting and eat-ing 
them. 

Foodstuffs like yoghurt, fruit-flavoured yoghurt or 
fruit- or milk-^faased foodstuffs are in many cases pre- 
30 ferred because they are considered as richer in nutri- 
tional values and as healthier^ 

The main drawbacks of such kind of foodstuffs are 
those stemming from their short conservation time even 
at low temperatures, unless they are stabilized by heat 
3£ treating. 
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Such ways of conservation in the first instance limit 
their employment, vhile in the second case they give 
rise to a more or less remarkable . reduction in the 
amounts of nutritional stuffs contained in the product. 

5 In particular, for instance, in the case of a trip to 

the seaside it is necessary to have a refrigerated bag 
or a refrigerator in order to have the possibility of 
eating a yoghurt or a fresh fruit smash, so that in most 
cases the use of such foodstuffs is to be renounced. 

10 Accordingly, the Applicant has devised to realize 

lyophilized foodstuffs in the solid form and ready to 
eat, having all conservation and transportation prac- 
tical requisites that are characteristic of such type of 
products, such foodstuffs also having all features and 

15 nutritional values of foodstuffs like yoghurt, milk, 
fruit, meat, eggs or vegetables. 

Thus, a process has been realized in the 
laboratories of the Applicant for the production of 
foodstuffs having the characteristics mentioned above, 

20 said process comprising procedural steps that allow 
*' lyophilized foodstuffs to be obtained in predetermined 
geometrical shape and ready to use, said foodstuffs 
keeping substantially unaltered all organoleptic and 
nutritional features of the ingredients employed in 

25 their formulation. 

Such results are obtained according to the present 
invention through the realization of a process wherein, 
after mixing all liquid, liquid and solid (dusts and/or 
pellets) ingredients designed, a step is carried out in 

30 which air is trapped inside the product with simul- 
taneous or separate cooling, under continuous stirring, 
said step giving the mixture a plastic state of high 
viscosity that allows the next shaping operation to be 
performed, preferably by extrusion. Then the product is 

35 deep-frozen and then lyophilized so that it is obtained 
in the solid form. 
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The advan^ages stemming from the realization of 
products like those obtained by means of the process ac- 
cording to the present invention are self-evident and in 
particular they can be considered as commercial-type ad- 

5 vantages and as consumer's advantages. 

Among the commercial-type advantages, the reduced 
weight of the product can be included, so that it can be 
more easily manipulated and transported, and the 
possibility of storing the same at room temperature, so 

10 that a remarkable reduction in distribution costs is ob- 
tained. 

The consumer will have at his/her disposal a product 
that can be more easily transported with respect to the 
similar non-lyophilized product, and in addition he/she 
15 will have the possibility of carrying the product 
without necessarily having at disposal a refrigerator Oi 
similar cooling means. 

Accordingly, it is a specific object of the present 
invention a process for the preparation of lyophilized 
20 foodstuffs having geometrical shapes and ready to use, 
of high nutritional value, and based preferably on fresh 
foods, such as in particular yoghurt, milk, fruit, said 
process comprising the steps of: 
a) mixing the ingredients; 
25 b) homogenizing said ingredients or distributing them 

uniformly throughout the mixture; 

c) forming the product so obtained into the desired 
shape; 

d) deep-freezing the product at a temperature between 
30 -15'C and -60«C; 
and 

e) lyophilizing the product with lyophilization 
parameters suitable to the type and sizes of the product 
under treatment, till obtaining a residual moisture- be- 
35 tween 0 and 10 % (determined by the Karl Fisher method) « 
According to a preferred embodiment of the process of 
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the present invention, after said step b) a step bl) can 
be suitably carried out for trapping air into the mix- 
ture at a percentage betveen 3 and 90 % with respect to 
the initial volume of the ingredients. 

5 Moreover, a step b2) can also be included in the pro- 

cess of cooling, under continuous mixing, the mixture un- 
til reaching a temperature in the range from -5 to - 12°C 
vhich step can be performed independently of the fact 
that said step bl) is carried out, 

10 When both steps bl) and b2) are carried out, accord- 

ing to the present invention the process in question can 
also be realized by continuous nixing, so trapping air, 
vhile cooling the mixture, or trapping air into the mix- 
ture and cooling and mixing continuously, simultaneously 

15 or successively. 

Again according to the present invention, step b) can 
be completed with a pasteurization of the oixture. 

Preferably the product is deep-froren in step d) at a 
temperature from -3d«C to -40»C, and lyophilization ac- 

20 cording to step e) is performed till a residual moisture 
is obtained in the range from 2 to 6 Z (determined by 
the Xarl Fisher method). 

In step bl) in which air is trapped, preferably air 
will be trapped into the mixture till a percentage be- 

25 tween 10 and 30 % of the initial volume of the ingredi- 
ents and the cooling step b2) is carried out until a 
temperature of the product is obtained between -5 and 

Next to step e) the product obtained can be iced with 
30 chocolate and its substitutes or similar products, or it 
can be coated with a film of cellulose, gum, wax, malto- 
dextrins, milk proteins, sugars and so on. 

As already mentioned above, the ingredients treated 
by the process accotding to the present invention can be 
35 all food products and food additives allowed by the 
laws, but fresh foodstuffs having a good nutritional 
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value that require low temperature conservation, like 
yoghurt, milk, fruit etc. are to be preferred. 

If a sugar product is to be employed in the formu- 
lation, it is preferable to use dextrose because it is 

5 scarcely hygroscopic and in addition has a negative heat 

of solution. These features make the lyophilized product 
more capable to resist the action of the environmental 
humidity vhen the package containing the product is 
opened, and because it is more palatable as it gives a 

10 pleasant feeling of freshness on dissolving in the 
mouth. 

In case both liquid and solid ingredients are pre- 
sent, step a) is preferably performed: 
al) by mixing the solid ingredients; 
15 a2> by mixing the liquid ingredients; 

a3) by mixing both ingredients al) and a2). 
Step b) can be performed vith or without cooling. 
Preferably such step will be carried out with cooling in 
order to warrant a better conservation of the nutri- 
20 *' tional and organoleptic qualities of the raw materials 
employed and to avoid any possible microbial prolifer- 



ations 



The trapping of air into the mixture provided in step 
bl ) can be carried out in a spontaneous way operating 
with open systems or with closed systems, injecting air 
under pressure, or finally by means of other procedures 
capable of realizing such operation together with the 
two others or before them. 

However it can be remarked that when step bl) is per- 
formed in closed systems with mixtures prepared accord- 
ing to the step b) and containing living milk ferments, 
the survival of said ferments depends on the value of 
pressure inside the system. 

Indeed, it has been observed that survival of milk 
ferments decreases strongly with increasing the working 
pressure. Accordingly, in order to obtain the maximum 
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possible survival of living milk ferments, the operation 
is to be preferably carried out at atmospheric pressure 
or anyvay so as not to reach pressures above the rela- 
tive pressure of 1 bar.- 

5 Though there are many problems in performing cor- 

rectly the operation of trapping air into the mixture, 
such operation is very important because it yields a set 
of economical advantages such as: 

_ speeding up the lyophilization process, thanks to 

10 the formation of empty spaces in the mixture mass that 
favour the going out of water vapour j 

- the possibility of lyophilizing mixtures with re- 
markably high dry residue because the possibility of 
melting caused by high partial pressures due to mass 

15 transfer difficulties is minimized. 

Moreover, the three operations of steps bl) and b2) 
as a whole and their correct realization give further 
advantages such as: 
/ - the formation of water crystallization nuclei of 

20 very small sizes; 

- the instantaneous reconstitution; 

- the finely pitted structure and the crumbly con- 
sistency, which is a peculiar characteristic of the 
products obtained with the process of the present inven- 
25 tion. 

Step c) consisting in the operation of shaping the 
product which has been made viscous and plastic by the 
preceding cooling with continuous mixing, can be realiz- 
ed according to the present invention preferably by ex- 
30 trusion and drawing, or by filling moulds. 

A3 regards the lyophilization step f ) , it will be 
carried out under highly decreased pressure. 

The lyophilized product obtained according to the 
process disclosed above has a consistency or texture 
35 which is characteristic and can be described by deter- 
mining the following properties of the product: 
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1) resistance to penetration; 

2) crumblyness ; 

3) work to be done for a 6 mm penetration into the 

product mass. 

Such properties have been determined employing a 
Instron dynamometer according to the following pro- 
cedures : 

Test 1: penetration resistance 
Materials and method: 

- chisel-type bit, obtained from a steel cylinder of 
& mm diameter, 'having the following characteristics: 



- cutting base length 

- cutting base width 



mm 

e 



- angle of the tapered part 22' 

- feed speed 50 mn/min 

- applied force 10 kg 
Estimate: 

From the records of the resistance of the product 
against the penetration of the tool, a curve is obtained 
whose initial part can be likened to a straight line. 
The slope of such straight portion of the curve rep- 
resents the value of the penetration resistance expres- 
sed as kg/mm. The values of the measurements are obtain- 
ed from the average of at least 10 tests on samples of 

identical sizes. 

Test 2: crumblyness and work done for 6 mm pen- 

enetration depth 
Material and method 

- cylindrical bit of diaaeter 0*3 ^' 

_ , J 2 mm/min 

- feed speed 

applied force ^° ^8 

- penetration depth ^ mm 

Estimate: „„=,i,c 
By p.rWng the test as .bo.e. > curve with two peaks 

TheTeirt'of the first peak represents th. crumblyness that 
U expressed as kg. The second determinable property is the 
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vork required for penetrating 6 mm into the product, 
said work beinp proportional to the area under the curve 
and being expressed as kg x mm. 

The average properties determined in the lyophilized 
5 products obtained according to the present process are 

as follows: 

1) penetration resistance: from 0.1 to 10 kg/mm, pre- 
ferably from 2 to 5 kg/mm 

2) crufflblyness: from 0.05 to 5 kg, preferably from 

10 O.l to 3 kg 

3) work for penetrating a 6 mm depth: from 0.05 to 10 
kg X mm, preferably from 1 to 8.5 kg x mm. 

Moreover, a product is to be also considered as com- 
prised in the scope of the present invention when it is 
15 obtained by the same process as above and comprises: 
fresh yoghurt and/or fresh milk 0-100 S 

fruit 0-100 % 

other liquid or solid ingredients 0-100 % 

additives 0-1°° ' 

20' More particularly, the ingredients that can be pre- 

sent are: fresh milk, 9-80 %; fruit, 2-90 %; other 
liquid or solid ingredients, 0-70 %, and additives, 0- 
lOS. 

In case yoghurt is present, it is in amounts between 
25 10 and 100 S, and preferably it will be present at a 
percentage of at least 70 «. 

Such other liquid or solid ingredients mentioned above 
will consist of meat, vegetables, eggs, sugars, 
maltodextrins , glucose syrups. 
30 The additives can be thickening agents, emulsifiers, 
colouring agents, flavours, anti-oxidizing agents, 
. aci dif iers . 

Fruit employed can be fresh fruit, or deep-froren 
fruit, dried or pasteurized fruit, such fruit being in 
35 the form of pellets or of a smash having a natural or 
strengthened concentration. 

Some practical examples of realization of the process 
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according to the present invention vill be reported in 
the following just for illustrative and not for liniitat- 
ive purposes. 

EXAMPLE I 

5 The following ingredients are subjected to the pro- 

cess : 

- natural whole yoghurt 

- strawberry smash 

- dried red beets 
10 - carrageenins 

- strawberry flavour 

- soya lecithin 

- dextrose 

L-ascorbic acid 

15 - coating: based on hydrogenated , lenon-lavoured 

vegetable fats. 

First the dried red beets, carrageenins, soya leci- 
thin, dextrose and ascorbic acid (solid ingredients) at." 
mixed, and the mixture is then added together with 

2P strawberry flavour to the yog urth and to the strawberry 
smash. 

The aass is mixed further so as to make the distri- 
bution of the ingredients uniform throughout the mix- 
ture, keeping the temperature at +4=0. 
25 Then the mixture is cooled with continuous mixing and 

under atmospheric pressure till the product starts show- 
ing a semisolid texture (between -S'C and -12-C) and an 
air percentage of 10-30 S of the initial volume has been 
trapped. 

30 Then the product is subjected to extrusion forming, 

taking care that the product does not undergo super- 
ficial thawing and that trapped air does not leak out. 

The product is deep-frozen at a temperature between 
-30»C and -40"C, and next it is placed on the previously 

35 cooled trays of the lyostat at the ratio of 6.8 kg/m . 
keeping the temperature of said product constantly at 
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the value of -30*^C. 

Lyophiliration in the case of product rods of 1.2 cm 
diameter is carried out as follows: 

- maximum temperature of plates 65**C 
5 - maximum temperature of the product 

surface 

• pressure inside the lyostat 0.3 mm Hg 

When the lyophilization process is over, the residual 
moisture is preferably between 4 and 6 %. 
10 The value of consistency or texture determined on the 

Instron apparatus and following the procedures alraady 
disclosed above, is as follows: 

- penetration resistance from 0.5 to 2*5 kg/mm 

- crumblyness from 0.3 to 0.5 kg 
15 - work done in penetrating a 

6 mm depth from U5 to 2.2 ks^-nn^ 

The lydphilired product is taken away from the 
vessels, subjected to selection, iced with lemon- 
flavoured coating and packaged. 
20 It is also possible to obtain a product having more 

flavours combined together within the same piece, if 
mixtures having similar features but different flavours 
are processed in a parallel way, extruding the mixture 
with an extruder capable of putting together the mix- 
25 tures* For instance, it is possible to extrude a small 
bar a half of which has a "strawberry yoghurt" flavour 
while the other half has a "vanillin yoghurt'^ flavour. 

Vanillin yoghurt is prepared in that case in the same 
way as the strawberry yoghurt, employing the following 

30 formulation: 

- natural whole yoghurt 80.0 % 

- dextrose 19.6 % 
carrageenins ^•^ ? 

- soya lecithin 0.1 % 
35 — ascorbic acid 0.1 % 

• vanillin flavour 0.1 % 
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EXAMPLE II 

The following ingredients are processed: 



- apple smash 35.0 % 

- dextrose 12.0 % 
5 - lemon juice 2.4 % 

- pectin 0*5 % 

- natural flavours 0.1 % 



- deep-frozen apple dice i.q.f. (individual quick 
frozen) 

10 - coating: melting chocolate containing 32-3A cocoa 
butter. 

All solid ingredients, i.e. dextrose and pectin, are 
first mixed. 

Then lemon juice, flavours and the solid ingredient 
15 mixture mentioned above are added to the apple smash 
kept under stirring. 

The whole mixture is homogenized and pasteurized. 
The mixture is cooled with continuous mixing till 
/ reaching a temperature in the range from -5 to --12*C 
20 after blowing air in amounts from 10 to 30 % of the 
initial volume of the product. 

The apple dice are then added to the cold and viscous 
mass previously obtained, dispersing them throughout the 
same in a uniform way. 
25 The product is then subjected to the forming oper- 

ation for obtaining the predetermined sizes. 

The product is deep-frozen at a temperature between 
•30*C and -40**C, and next it is placed on the pre-cooled 
trays of the lyostat. 
30 Finally the product is lyophilized fay means of a 

cycle suitable to the sizes of the pieces as well as to 
the amounts of them on the trays , in particular, in 
the case of 1 cm thickness bars, lyophilization is 
carried out as follows: 
35 • maximum temperature of plates 60 ''C 

* - maximum temperature of the product 

surface ^ 25 
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- pressure inside the lyostat 0,3 nwiHg 

When the lyophilization process is over, the residual moisture of 
the product is 3%. 

The value of consistency determined on the Instrom apparatus and 
5 following the procedure already disclosed above, is as follows: 

- penetration resistance from 0.2 to 2 kg/mm 

- crumfalyness from 0.1 to 0.3 kg 

- work for a penetration depth 

of 6 mm * ^° 3-2 kg x mm 

TO The lyophillzed product is unloaded from the trays , . 

subjected to selection for removing broken pieces, and 
sent to the chocolate-icing plant. 

Finally the product is again subjected to selection 

and packaged. 

15 As a variant to the procedure detailed above, during 

the icing operation the product can be spread with dry 
or dried fruit, or with puffed cereals, small chocolate 
''pieces and so on. 

EXAMPLE III 

20 The following ingredients are processed: 

- coco smash "'^•^ ' 

- dextrose ' ^-S.O 7, 

- natural flavours . Q.l % 

- coating: melting chocolate containing 32-34 S cocoa 

25 butter. ■ , . t. 

Coco smash, dextrose and flavours ate all mixed with 

cate. 

The mixture so obtained is then cooled with continu- 
ous mixing until it acquires a semisolid texture (t^m- 
30 perature between -5 and. -12«C) and has trapped air in 
amounts between 10 and 30 S of the initial volume of the 
product. 

The viscous mass so obtained is then extruded . into 
the desired shape. 
35 The product so formed is deep-frozen at a temperature 
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between and -AO^C and then placed on the pre 

cooled '-^sys . of the lyostat, 
' Finally the product is lyophilized by means of a 

cycle fit for the piece sizes and the amounts of the 
5 products arranged on the trays. 

In particular, when processing small rods of 1 ^ 1 
4 cm sizes and distributing the pieces on the trays at 
a density of 6 kg/n^, the lyophilization is carried out 
as follows: 

10 " maxiTauiTj temperature of plates 60*C 

- nsaxi-nun temperature on the surface 

of the product 25'C 

- pressure inside the lyostat 0.3 mm Hg 

When the lyophilization is over, the product has a 
15 residual moisture between 4 S and 6 Z. 

The consistency or texture determined on the Instco:; 
apparatus employing the procedures disclosed above is -j- 
follows : 

- penetration resistance from 0.3 to 2.5 kg/mm 
20 / - crumblyness from 0.1 to 0.8 kg 

- work for a penetration 

depth of 6 am from 0.7 to 4 kg x mm 

The lyophilized product is unloaded from the trays 
subjected to selection for removing broken pieces and 
25 sent to the chocolate-dicing plant. 

Finally the product is definitively selected and 
packaged. 

EXAMPLE IV 

The following ingredients are processed: 

- whole fresh milk 45.0 % 

- strawberry smash 32.0 % 
dextrose' 15.3 % 

- fresh liquid cream 2.0 % 
- - milk proteins 2.0 % 

35 - natural vegetable extract 3.5 % . 
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--\-gscDrM'c acid 0,1 
-natural flavours 0.1 % 

- coating: based on hydrogenated vegetable vanillin- 
flavoured fats. 

The solid ingredients are first mixed: dextrose, milk 
proteins and ^"^^^^'^^^^cid; then the liquid ingredients 
are separately mixed: milk, creau, natural vegetable ex- 
tracts and natural flavours. 

Both the mixtures are then added to the strawberry 

smash vhich had been previously thawed and kept at +4*C. 

The whole mixture is then, homogenized and pasteur- 
Ized. 

The mixture is then cooled vith continuous mixing un- 
til the product starts showing a semisolid consistency 
or texture so that it keeps the predetermined shape 
(from -5*C to -12*C) and after blowing air in amotit-*--: 
from 10 to 30 % of the initial volume. 

Then the product is subjected to extrusion f orn^ • 
The product so obtained is deep-frozen at a te;fi;/v't- 
ture between ^30^C and -40®C and next placed on the pct?- 
vibusly cooled trays of the lyostat, keeping the te:i- 
perature at -SO^C. 

Lyophilization is carried out according to the fol- 
lowing parameters in the case of a product in the shape 
of rods of 1.2 cm diameter: 

^ maximum temperature of plates 70 ®C 

- maximum temperature of the product 

surface 35 *C 

- pressure inside the lyostat 0.3 mm Hg 

The residual moisture is between 4 S and 6 5. 

The consistency or texture of the product determined 
on the Instron apparatus with the procedures already 
disclosed above is as follows: 

- penetration resistance from 1 to 3 kg/mm 

- crumblyness from 0.4 to 0.8 kg 



wo 89/12407 



" 15- 



PCr/IT89/00044 



- work for 6 m.n penetration 

depth 2.5 to 3.5 kg x mm 

The lyophilized product is subjected to selection, 
then iced with the vanillin-flavoured coating and pack- 
5 aged. 

EXAMPLE V 

The product is prepared employing the following for- 
mulation: 

skimmed milk 71.5 % 

10 - dextrose 17.8 % 

• egg yolk 10*7 % 

Dextrose is added to yolks and the whole is speedily 
mixed until complete dissolution. Then, milk is added. 
The mixture is again mixed speedily for making it 
15 homogeneous and then it is pasteurized. 

Air is injected in amounts from 10 to 30 % of tb-^ 
initial volume of the mixture, and the whole masr. 
cooled with continuous mixing until reaching a tempera- 
ture between -5 and -12*C. 
20 / The mixture which is semisolid at this point is ex- 

truded into the predetermined shape. 

The product is deep-frozen at a temperature between 
-30^C and -40*C and placed on the trays. 
lyostat . 

25 Lyophilization is then performed, which in the case 

of 1-2 c:t3 diameter rods distributed on the trays ^ 
density of 6.2 kg/m^ is carried out according to the 
following parameters: 

• maximum temperature of plates 65''C 
30 - maximum temperature of the product 

surface ^-^ 

- pressure inside the lyostat 0.3 mm Hg 

Lyophilization is carried out so as to obtain a re- 
sidual moisture between 2 and 6 %. 
35 The consistency or texture determined on the Instron^ 
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with the procedures already mentioned above is as fol- 
lows: . 

- penetration resistance from 0.8 to 2.7 kg/mm 

- crunblyness from 0.1 to 0.7 kg 
5 work for 5 am penetration 

depth ^^otti 1.4 to 2.6 kg X mm 

The product is selected and packaged with a high- 
barrier material. 

EXAMPLE VI 

10 The product is prepared employing the following for- 



15 



20 



25 



mulation: 






- dextrose 


6.3 


w 

/> 


- pectin 


0.1 


% 


• pasteurized whole milk 


9.5 


% 


- water 


41.0 


w 


- glucose syrup 


6.3 


% 


- cooked minced meat 


7.8 


% 


- hydrogenated vegetable fat 


3.1 


% 


malt odextr ins 


6.3 


W 


- cocoa 


0.4 


er 

M 


- soya lecithin 


0.3 


% 


- salt 


0.1 


% 


- natural flavours 


0.1 


% 


- whole eggs 


6.3 


% 


- natural orange juice 


8.6 


to 


- mixed dried fruit in the form 






of dice 


2.4 


f 


raisin 


1.4 


m 



- coating: milk chocolate 
30 Powder ingredients are mixed (dextrose, pectin, 

aaltodextrins, cocoa, soya lecithin, salt). 

The liquid ingredients are mixed (milk, water, 
glucose syrup, natural flavours, ' eggs, orange juice), 
fats previously molten, and meat. 
35 ' While such liquid ingredients are stirred, the mix- 
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ture of the solid ingredients is added. 

The whole mixture is homogenized and pasteurized. 

The mixture so obtained is added with air through in- 
jection (from 10 to 30 % of the initial volume) and then 
5 it is cooled with continuous mixing until it becomes a 

semisolid mass (at a temperature between -5*C and 

Dice of dried fruit and raisin are added, distribut- 
ing the same uaiformly throughout the whole aass. 
10 '^^^ product is given the shape of a small bar, said 

product having a viscous but plastic consistency, em-- 
ploying some moulds and operating in a suitable environ- 
ment so as to avoid any possible increase in surface 
temperature* 

15 xhe product is deep-frozen until reaching a teiu^^^i* • 

ture between -30*C and -AO^C. 

The product is taken out of the moulds and placed on 
trays at the density of 7,6 kg/m^ operating in a cold 
^ environment in order to prevent the product from thaw- 
20 ing. 

The product is then lyophilized employing in the 
specific case of bars of 1 cm thickness the following 
parameters: 

- inaximum temperature of plates 80'C 
25 - maximum temperature of the product 

surface 45*0 

- pressure inside the lyostat 0»3 mm Hg 

The final moisture is in the range from 3 to 6 %• 
The consistency of the product determined on the In- 
30 stron apparatus by the procedures mentioned above is as 
follows: 

- penetration resistance from 0*4 to 2 kg/mm 

- crumblyness from 0.05 to 0.7 kg 

- work for 6 mm penetration depth from 0.4 to 3.5 kg x 

mm 

35 • The small bars lyophilized are selected and they can 
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be optionally spread with small grains of dried or 
roasted fruit, dry fruit, puffed cereals, chocolate 
flakes, and so on, arid/or coated with milk chocolate. 
Finally the product is packaged. 

Ihis invention has been disclosed according to sonie 
preferred embodiaients of the same, but it is to be 
understood that modifications and/or changes can be in- 
troduced in the same by those who are skilled in the art 
without departing from the spirit and scope of the in- 
vention for which a priority right is claimed. 
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CLAIMS 

1 , process for the preparation of lyophilized food- 
stuf'fs" having preferably predetermined geo.etrxcal 
shapes and ready to eat, said process being characterxz- 
5 ed in that it comprises the steps of: 

a) :T,ixing the ingredients; ^ 

b) honosenizing said ingredients or distrxbutxng the 
same uniformly throughout the n^ixture; 

c) Shaping the product so obtainec xnto the desxre. 

^'^dV deeo-freezlng the product so forced at a tempera- 
ture between -IS'C and -60-C; and 

e) lyophilizing the product so obtained, vxth lyo? 

^.r, so as to obtain a residual moisture 
lization parameters so as to od pisher 
,5 between 0 and 10 % (determined by the .<arl 

""t''; process according to clai. U characterize' 

icina step is carried out er.., 
r'hst after step e) an icing s>.fsy 
„ CHOCOU^ and its su.«ltu»s or sl.il.r pro . 
or , ccatin. .t=p is performed for % 
consisting of a fil» c.Uulosa. or su.,s. or w.«s 
..Itod.xtrins or mirx proteins " Sugars . 
3. A process according to claims I or 2, 

u . .ff.r ste= b) a step bl) is performed for 

r to » p.rc.nta. b,t„een 

3 and 90 . o£ tbe initial volu.a ol the 

A. 1 process according to cUi=s 1 or 2. =faracter 

• ,.ed i t\at after step b> a step bj, is ^^^^^ 

i„<„« rha nixture untii reacn 
cooling under continuous mixing th- mixtut 

30 ing a temperature between ^ character- 

5. A a step bn for trapping air 

ired in that, after step o), a step o j 

» nercantaee between 3 and •« 
into the mixture up to a percentage 

of the initial volume of the ingredients, and a St.? b2) 
Of cooling undercontinuous .ixing until reaching a tem- 
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perature between -5 and --IZ^.C, are carried out. 

6. A process according to claim 5, characterized in 
that said steps bl) and b2) are carried out by continu- 
ous mixing, trapping air and then cooling the titixture. 
5 1. A process according to claim 5, characterized in 

that said steps bl) and b2) are carried out by trapping 
air into the niixture, cooling and mixing continuously, 
siniultaneously with the operation of air trapping or 
after that. 

8. A process .according to claims 3 or 5, or 6 or 7, 
wherein said step bl) is carried out by trapping air up 
to a percentage between 10 . and 30 % of the initial vol- 
ume of the ingredients. 

9. A process according to claims 3 or 5 or 6 or 7 or 
15 8, wherein said air trapping into the mixture is o^.z- 

formed operating spontaneously in open systems. 

10* A process according to claims 3 or 5 or 6 or / •> 
8, wherein said air trapping into the mixture is y*..' 
formed by injecting air under pressure in closed sys- 
20 terns. 

11. A process according to any one of the claims Z-IO 
wherein said steps bl) and/or b2) are carried out under 
a relative pressure equal to or less than. 1 bar. 

12. A process according to claims 4 or 5 or 6 or 7, 
25 wherein said step b2) is performed by cooling the prod- 
uct until reaching a temperature between -5*C and -g^C. 

13. A process accordins to any one of the preceding 
claims, characterized in that a pasteurization of the 
product is performed in said step b). 

30 14. A process according to anyone of the preceding 

claims, characterized in that said product is deep- 
frozen according to step d) at a temperature in the 
range between -30**C and -40*^0. 

15. A process according to any one of the preceding 

35 claims, characterized in that the lyophilization' accord- 
ing to said step e) is carried out until reaching a re- 
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sidual iiioisture between 2 and 6 % (determined according 
to the procedure by Karl Fisher). 

16. A process according to any one of the preceding 
claims, wherein the step a) in the presence of liquid 
5 and solid ingredients is carried out by: 

al) mixing the solid ingredients 
a2) mixing the liquid ingredients 
a3) mixing the ingredients of al) and a2). 
17» A process according to any one of the preceding 
10 claijis, wherein said step b) is carried out with re- 
frigeration. 

18, A process according to any one of the precer?ing 
claims, wherein said step c) of shaping the product is 
realized by filling moulds. 
15 19. A process according to any one of the precec^in.c 

claims 4-17, wherein said shaping step c) is reali^. - 
extrusion and/or drawing, 

20. A process according to any one of the pr^coJ^ug 
claims, wherein said lyophllization step e) is realized 

20 under strongly decreased pressure. 

21. Lyophilized foodstuffs having geometrical shapes 
and obtained by the process according to any one of the 
preceding claims, said foodstuffs being characterized in 
that they are ready to eat and comprise: 

25 fresh yoghurt and/or fresh milk 0--100 % 

fruit 0-100 % 

other liquid or solid ingredients 0-100 % 

additives Z 

22. A product according to claim 21 characterized in 
30 that it comprises: 

fresh milk 9-80 % 

fruit 2-90 % 

other liquid or solid ingredients 0-70 % 

additives 0-10 % 

35 23. A process according to claim 21, characterized in 

that it comprises yoghurt between 10 and 100 Z, and ad- 



wo 89/12407 



PCr/IT89/00044 



- 22 - 

dicives between 0 and 10 and other liquid or solid 
ingredients between 0 and 30 as a whole, 

24, A product according to claim 23, wherein yoghurt 
is present in amounts of at least 70 
5 25, A product according to clain 21, characterized in 

that it comprises: 

fresh yoghurt 10-SO 
fruit * ^ 20--90 Z 

other liquid or solid ingredients 0-70 T, 

10 additives 0-10 7. 

16m A product according to clairi 25, wherein yc^'^urt 
and fruit are present as a whole in amounts of 70-100 S. 

27. A product according to any one of the prc-c^-iing 
clains 21-26, wherein said other liquid or s.:l5d 
15 ingredients consist of meat, eggs, vegetables, sugars, snalt'-'^"*^^ - ^ns, 
glucose syrups* 

28. A product according to any one of the preceding clainio, wherein 
said additives consist of thickening agents, emulsifiers, colo::^ing 
agents, flavouring agents, anti -oxidizing agents, acidifying agents. 
20 29. A product according to any one of the preceding claims 21, 22, 
25, 26 wherein said fruit is fresh fruit, or it is deep-frozen, or 
dried, or pasteurized fruit, in the form of pellets of a smash at the 
natural or a strengthened concentration. 

30. A product according to any one of the preceding claims 21-28, 
25 whose consistency determined by the method described or texture is 
identified by the following values: 

- penetration resistance 0.1 • 10 kg/mm 

- crumb lyness 0.05 • 5 kg 

- work done for a 6 mm penetration 

30 depth into the product 0.5,-10 kg x mm 
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31. A product according to claim 30, whose consistency or texture 
identified by the following values: 

- penetration resistance 2-5 kg/mm 

- crumblyness OJ - 3 kg 
5 - work done for a 6 mm penetration 

depth into the product 1 - 8,5 kg x mm 
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